We examine how the 2008-2009 global crisis affected wholesalers' spending on security and their losses due to theft, burglary, vandalism or arson in Eastern European and Central Asian countries. The results indicate that a similar percentage of wholesalers paid for security pre-and post-crisis. The results also indicate that the wholesalers that paid for security spent less on security post-crisis. A higher percentage of the partnerships and the larger wholesalers spent money on security post-crisis when compared to the pre-crisis period. On the other hand, fewer shareholding firms with shares traded privately and fewer firms with one or more female owners spent money on security post-crisis when compared to pre-crisis. Especially smaller firms, firms that are not part of a larger firm and sole proprietorships spent less on security post-crisis. Also, fewer wholesalers experienced losses due to crime post-crisis when compared to the pre-crisis period. Finally, our results indicate that, after the crisis, crime was seen as less of an obstacle by these firms.
INTRODUCTION
In this study, we examine the impact of the 2008-2009 global crisis on theft, robbery, vandalism, or arson experienced by wholesalers in Eastern European and Central Asian countries. We also investigate the influence of the crisis on these firms' spending on security. Our main objective is to see whether wholesalers were successful in allocating their funds (i.e. do they spend more or less money on security when a crime is more rampant?).
In times of economic downturn, overall crime levels go up (Ivaschenko et al., 2012) . In this study, we examine the role of firm characteristics, such as size, legal type, the gender of owners and top managers, in influencing the level of crime during an economic crisis. Our main goal is to answer the following questions: What type of wholesalers are more affected by an economic crisis? Are all wholesalers influenced equally or are some of them influenced more negatively due to theft, burglary, vandalism, or arson? Additionally, we study to what degree these wholesalers perceive crime as an obstacle. Do wholesalers generally perceive theft, arson, vandalism or arson as a bigger obstacle during an economic crisis when compared to other periods? Our objective is to analyze how different types of wholesalers perceive theft, burglary, vandalism or arson during a crisis period versus a no-crisis period. If a crime is more rampant during a crisis period, wholesalers need to focus more on security. During the crisis period, do more wholesalers spend money on security? Also, on average, do they spend more money on security during this period? If wholesalers are successful in allocating their funds, we would observe an increase in the number of firms that spent money on security during the crisis period. We would also witness increased dollar spending on security during this period. In other words, our study examines security spending for the whole sample as well as for different groups of firms based on size and type.
There are several gaps in the current literature this study attempts to fill. First, although wholesalers play an important part in the supply chain, academic research on wholesalers is limited (Gadde, 2014; Samli, 2007) . Second, although inventory shrinkage has been studied in the past decades (Zhou & Piramuthu, 2017) , to the best of our knowledge, none of the existing literature specifically addresses inventory shrinkage due to theft, robbery, vandalism, or arson in wholesalers. Shrinkage has implications on the profitability and survival of wholesalers. Third, the role of the economic crisis on shrinkage due to theft, robbery, vandalism, or arson has not been previously studied, although economic conditions impact property crime rates. This paper attempts to fill these three gaps in the literature by empirically analyzing data collected from Eastern European and Central Asian countries. These countries were most negatively affected by the global crisis of -2009 (Smith & Swain, 2010 . Emerging markets of Eastern Europe and Central Asia have less resources to spend on combating crime compared to the developed markets of Western Europe and North America. This is especially true when the governments' tax revenues decrease during economic recessions. We choose to examine Eastern European and Central Asian countries as the effects of global crisis on theft, robbery, vandalism, or arson experienced by wholesalers might be more accentuated due to limited government sources to combat crime. This paper is organized as follows. In section two, we provide a review of the relevant literature. In section three, we describe the characteristics of the data utilized in this study. In section four, the results of the empirical analysis are provided. Section five concludes with a discussion of our results and why they matter.
LITERATURE REVIEW
Wholesalers are intermediary firms that are involved in all the activities that are directed towards selling products to companies that buy them for resale or business use (Armstrong & Kotler, 2015 , Mroszczyk, 2008 . In other words, wholesalers, known also as industrial distributors, are intermediaries between manufacturers and their customers and they perform a significant role in the distribution channel by carrying out the physical movement of goods from manufacturers to retailers (Das, & Tyagi, 1994; Rosenbloom, 1989; Rosenbloom, & Warshaw, 1989) . They also perform support services such as technical, logistical, informational, and promotional support for the manufacturers and retailers (Das, & Tyagi, 1994) .
Although getting rid of the wholesalers in the supply chain has been advocated for centuries wholesalers continue to exist (Rosenbloom, 2007; Samli, 2007) . In recent decades the supply chain management literature has brought up vertical disintermediation, where manufacturers bypass wholesalers and sell directly to retailers, as a threat to the existence of wholesalers (Aldin & Stahre, 2003; Rosenbloom, 2007) . The threat of disintermediation is fostered by the advent of the internet, which assists direct and immediate interaction between suppliers and end-users and reduction of transaction costs (Vandermerwe, 1999) . However, the roles wholesalers play by providing broad geographical coverage and strong marketing relations with customers coupled with the costly expense manufacturers and retailers need to bear to get rid of wholesalers make it possible for wholesalers to continue to exist (Aldin & Stahre, 2003) .
Wholesalers' role is performing marketing functions for both manufacturers and their customers (Rosenbloom, & Warshaw, 1989) . The main function of wholesalers is improving the efficiency of the distribution system by performing these marketing functions more effectively and efficiently than manufacturers (Alderson, 1949; Childs, 1997; Rosenbloom, & Warshaw, 1989; Rosenbloom, 2007) . Wholesalers perform the function of four types of sorting -sorting out, assorting, apportioning and collecting -more efficiently. They minimize of the total cost of carrying out the physical movement of goods from manufacturers to their customers as a movement of large quantities take advantage of economies of scale (Rosenbloom, 2007) . Finally, wholesalers minimize the total requirements as to storage capacity by optimizing storage (Alderson, 1949) . Only when the wholesalers provide a special contribution and lower costs they would be kept in the supply chain (Desai, Koenigsberg, & Purohit, 2004) . In recent decades, there have been threats to the survival of wholesalers. First, retailers have gained more power in the supply chain as they become considerably larger than all the other members of supply chain (Dobson, Waterson, & Davies, 2003) . Large retail chains dominate the markets while small and independent retailers perished. As retailers' power in the supply chain increases, wholesalers are faced with escalated pressure to improve their efficiency and effectiveness in order to survive (Lovreta, Končar, & Stanković, 2015) . Second, mergers and acquisitions in manufacturing further reduced the bargaining power of wholesalers in the marketing channels. Third, technologies, such as enterprise resource planning or radio-frequency identification (RFID) made it possible for manufacturers to directly communicate with retailers, which reduced the need for wholesalers. Fourth, the advent of warehousing clubs negatively impacted the wholesalers. Finally, third-party logistic providers' services took away some of the functions originally provided by the wholesalers (Samli, 2007) . In order to remain viable, wholesalers "need to adjust and adapt over time to enhance their effectiveness and efficiency" (Rosenbloom, 2007, p. 329 ). If wholesalers cannot offer superior services at lower costs than other channel members they would cease to exist (Rosenbloom, 2007) .
Effective inventory management is key to efficiency for wholesalers (Oballah, Waiganjo, & Wachiuri, 2015) . As in any business with physical inventory, unaccounted merchandise loss due to theft, loss or damage, has been a problem for wholesalers (Cavianato, 1977) . The term shrinkage is used in the literature to denote this unaccounted merchandise (Cavianato, 1977) . Inventory theft, spoilage, and damage due to vandalism are some of the factors that cause inventory shrinkage (Sahin, & Dallery, 2009) . Inventory theft could be due to internal theft done by employees or external theft done by others during transport (Webb, n.d.) . While external theft in retailers is often done by customers (Bamfield, 2004; Berman, Evans & Chatterjee, 2018; Kohne & Pekeur, 2014) as in the traditional retail stores the customers are physically present in the store to fulfill their consumption needs, the same is not true for wholesalers (Rekik, 2011) . For wholesalers, the external theft or burglary is done during transport (Webb, n.d.) rather than by customers, as customers are not physically present on the premises (Rekik, 2011) . The shrinkage is more pronounced during economic downturns (Kajalo & Lindblom, 2011) . The use of RFID technology is suggested to reduce theft as previous studies suggest that RFID usage makes theft more difficult (Fan, Chang, Gu, Yi, & Deng, 2014; Hassan, Sharda & Kasiri, 2016; Rekik, 2011; Zhou & Piramuthu, 2017) . RFID allows the wholesalers to accurately monitor inventory to reduce theft and avoid fraud (Lee & Özer, 2007) . Other suggested measures were surveillance cameras, security guards and installation of security devices. However, these measures increase the costs to wholesalers. Shrinkage experienced by wholesalers and the measures to control it decrease the cost efficiency of wholesalers that is required for their survival.
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In this paper, we examine how inventory shrinkage due to theft and vandalism is influenced by the economic crisis experienced as inventory shrinkage has a direct impact on the efficiency of the wholesalers. Property crime rates increase during economic recessions due to lower employment and income levels (Lin, 2008; Machin & Meghir, 2004; Raphael & Winter-Ebmer, 2001) . The crime rate increase is fueled further by dwindling government social programs for the unemployed and underemployed, and reduced investments in law enforcement, due to shrinking tax revenue (Fajnzylber, Lederman, Loayza, Reuter, Roman & Gaviria, 2000) . Moreover, governments might choose to spend their resources on anti-crisis measures rather than measures to combat crime (Ivaschenko, Nivorozhkin & Nivorozhkin, 2012 In order to examine the impact of the global crisis on wholesalers' security concerns and security spending, we compare the responses in the 2008 survey to the responses in the 2013 survey. In order to compare the same group of countries pre-and post-crisis, we dropped Russia from our 2013 sample. As a result, we compare the same 29 countries pre-and postcrisis.
Here are the four questions in the survey that we focus on: "In fiscal year 2007, did this establishment pay for security, for example equipment, personnel, or professional security services?" "Yes": 1 and "No": 2. "In fiscal year 2007, what percent of this establishment's total annual sales was paid for security, or what was the total annual cost of security?" "In fiscal year 2007, did this establishment experience losses as a result of theft, robbery, vandalism, or arson?" "Yes": 1 and "No": 2. "Are crime, theft, and disorder No Obstacle, a Minor Obstacle, a Moderate Obstacle, a Major Obstacle, or a Very Severe Obstacle to the current operations of this establishment?" "No obstacle": 0, "Minor obstacle": 1, "Moderate obstacle": 2, "Major obstacle": 3, and "Very severe obstacle": 4. Table 1 shows the summary statistics for our sample. The results indicate that while the mean score for the question "In fiscal year 2007, did this establishment pay for security, for example equipment, personnel, or professional security services?" was 1.36 in 2008, it was 1.38 in 2013 (i.e. fewer wholesalers spent money on security). Note 1: In Panels A and C, "Yes" is 1, "No" is 2. Note 2: In Panel D, "No obs." is 0, "Minor" is 1, "Moderate" is 2, "Major" is 3, "Very Severe" is 4. The next section shows the results of our empirical tests (i.e. Mann-Whitney-Wilcoxon tests) that compare the pre-crisis responses to the post-crisis responses. Table 2 compares pre-and post-crisis responses given to the first question ("In the fiscal year 2007, did this establishment pay for security, for example, equipment, personnel, or professional security services?"). "No" is coded as 2 and "Yes" is coded as 1. We report the means. We also show the p-values for the Mann-Whitney-Wilcoxon tests that compare the 2008 responses to the 2013 responses. For all wholesalers, the mean value of the responses in 2008 is 1.36, while it is 1.38 in 2013. The difference between the responses in the pre-and post-crisis periods is statistically insignificant (p=0.2228). That is, for the overall sample of wholesalers a similar number of firms paid for security pre-and post-crisis.
EMPIRICAL RESULTS
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When we examine different firm size groups (i.e. firms with five-to-nineteen employees, firms with twenty-to-ninety-nine employees, and firms with more than ninety-nine employees), the results indicate that after the crisis, more of the larger firms (i.e. wholesalers with more than ninety-nine employees) paid for security (p=0.0015). "Yes" is coded as 1 and "no" is coded as 2, therefore a lower score in 2013 (1.04) compared to a higher score in 2008 (1.22) indicates that more larger sized wholesalers paid for security in the post-crisis period when compared to the pre-crisis period. There are not any significant difference between pre-and post-crisis for other size groups (i.e. wholesalers with five-to-nineteen employees, etc.).
When we investigate different firm groups based on firm's legal status, we are seeing that significantly fewer shareholding firms with shares traded privately (p=0.0124) and "other" type of firms (p=0.0415) spent money on security post-crisis. On the other hand, significantly more partnerships (p=0.0249) spent money on security post-crisis.
When we differentiate between wholesalers with respect to the gender of their owners, we find that fewer wholesalers with one or more female owner spent money on security postcrisis when compared to pre-crisis (p=0.0031). On the other hand, we do not see a significant difference for wholesalers with no female owner between pre-and post-crisis (p=0.1832).
When we examine wholesalers with respect to the gender of their top manager, we are seeing that it does not matter whether the top manager is male or female: For firms with a female top manager or with a male top manager, there is no significant difference between pre-and post-crisis.
Finally, when we differentiate between wholesalers with respect to their holding of an internationally recognized quality certification (i.e. ISO 9000, 9002, 14000, etc.), we are seeing that there is no significant difference between pre-and post-crisis for firms without a certification. Also, there is no significant difference between pre-and post-crisis for firms with a certification. Table 3 shows the results of the responses given to the second question (i.e. "In the fiscal year 2007, what percent of this establishment's total annual sales was paid for a security, or what was the total annual cost of security?"). firm with an intl recog. quality certification 3.10 3.23 0.2178 We are seeing that, for all wholesalers, the mean value of the responses in 2008 was 3.68% of sales, while it is 3.08% of sales in 2013. The difference between the responses in the preand post-crisis periods is statistically significant (p=0.0054). The wholesalers spent less money on security as a percentage of their annual sales post-crisis.
When we examine the subgroups, we are seeing that the difference between pre-and post-crisis is not statistically significant for some subgroups. These subgroups are wholesalers with twenty-to-ninety-nine employees, wholesalers with more than ninetynine employees, firms that are part of a larger firm, shareholding firms, partnerships, limited partnerships, and firms without a certification. Therefore, we can say that the results for certain groups of firms (i.e. small firms, sole proprietorships, etc.) drive the overall results.
Interestingly, our results show that the wholesalers that are in "other" legal status actually spent more money on security postcrisis (2.38% of sales in 2008 versus 11.00% of sales in 2013; p=0.0742). This finding is the opposite of what we see for the whole sample. Table 4 shows the wholesalers' losses due to theft, robbery, vandalism, or arson pre-and post-crisis. It shows the responses given to the third question (i.e. "In the fiscal year 2007, did this establishment experience losses as a result of theft, robbery, vandalism, or arson?"). The survey codes "yes" as 1 and "no" as 2. Fewer wholesalers experienced losses due to crime post-crisis when compared to pre-crisis. The mean value is 1.80 in 2008 versus 1.86 in 2013 (p=0.0006). When we examine different subgroups, we are seeing that only in some subgroups (except for wholesalers with 5-19 employees, wholesalers with more than 99 employees, www.ieeca.org/journal firms that are part of a larger firm, sole proprietorships, partnerships, limited partnerships, "other" legal status firms, and firms with one or more female owner), there were fewer firms experiencing losses due to crime post-crisis. The overall finding of a smaller loss after the crisis is driven by certain groups of firms (i.e. midsized firms, shareholding firms, etc.). Table 5 compares the pre-and post-crisis responses given to the fourth question (i.e. "Are crime, theft, and disorder No Obstacle, a Minor Obstacle, a Moderate Obstacle, a Major Obstacle, or a Very Severe Obstacle to the current operations of this establishment?"). The survey codes "no obstacle" as 0, "minor obstacle" as 1, "moderate obstacle" as 2, "major obstacle" as 3, and "very severe obstacle" as 4.
The table shows that the wholesalers saw crime, theft, and disorder as less of an obstacle after the crisis. The mean value for all firms is 1.38 in 2008, while it is 0.59 in 2013 (p<0.0001). In other words, in the earlier survey, the average respondent saw crime, theft, and disorder as a "Minor" to "Moderate" obstacles for their business. In the later survey, these issues were seen as almost no obstacle to the firms' operations. The table shows that, for all firm size groups and firm types (except for the "other" legal status firms), this finding is valid. Note: "No obs." is 0, "Minor" is 1, "Moderate" is 2, "Major" is 3, "Very Severe" is 4. Table 6 shows the results of the binary logistic regression that explains whether the wholesaler paid for security during the previous year. Paid = c0 + c1(crisisvspostcrisis) + c2(size) + c3(partofalarger) + c4(type) + c5(femaleowner) + c6(topmanagerfemale) + c7(intlcertification) + εt
The results show that, similar percentages of wholesalers spent money on security during the crisis and the post-crisis periods after controlling for several variables (i.e. size, whether the firm is part of a larger firm, type, whether the firm has a female owner, whether the top manager is female, and whether the firm has an internationally recognized quality certification). The regression coefficient for "crisis vs post-crisis" is 0.0358 (p=0.7383).
On the other hand, "size" has a significant impact on the probability of firms' spending on security. The coefficient for "size" is 0.6334 (p<0.0001). Larger firms were more likely to spend money on security. This finding is in line with Table 1 . The results also show that the firm "type" is an important determinant of firms' propensity to spend money on security. The coefficient for "type" is - 0.1211 (p=0.0229) . This is also in line with Table 1 (partnerships and proprietorships are more likely to spend money on security. Table 7 shows the results of the logistic regression that explains whether crime, theft, and disorder was a larger obstacle during the crisis. Obstaclesize = c0 + c1(crisisvspostcrisis) + c2(size) + c3(partofalarger) + c4(type) + c5(femaleowner) + c6(topmanagerfemale) + c7(intlcertification) + εt
The results show that, after controlling for several variables, crime was a smaller obstacle during the post-crisis period when compared to the crisis period. In other words, in line with Table 5 , crime was a larger obstacle during the crisis when compared to the post-crisis period. The regression coefficient for "crisis vs postcrisis" is -0.7575 (p<0.0001).
The results also show that "size" has a significant impact on the size of an obstacle. The coefficient for "size" is 0.0814 (p=0.0423). Crime, theft, and disorder was a larger obstacle for larger wholesalers. This is in line with Table  5 . The results also show that whether or not the firm has a female owner has a significant impact on the size of an obstacle. The coefficient for "female owner" (i.e. equal to 1 if the firm has at least one female owner, equal to 2 if the firm has no female owner) is 0.0335 (p=0.0666). The wholesalers that did not have any female owner saw crime, theft, and disorder as a larger obstacle when compared to the wholesalers that had at least one female owner.
www.ieeca.org/journal 
DISCUSSION AND CONCLUSION
This study provides insight into the role of the global crisis on wholesalers' security spending and their losses attained due to theft, burglary, vandalism or arson. The developments in the recent decades, such as increasing power of retailers and manufacturers, emergence of technologies diminishing the role of wholesalers, advent of warehouse clubs, and third-party logistics companies fulfilling some of the roles of wholesalers, have impacted the bargaining power of wholesalers in the supply chain (Lovreta et al., 2015; Samli, 2007) . In order to survive, wholesalers need to focus on cost efficiencies and inventory management is key in achieving that (Oballah, Waiganjo, & Wachiuri, 2015) . Controlling shrinkage plays an important role on the bottom line of wholesalers. However, money spent on security measures to control shrinkage negatively impacts the cost efficiency of wholesalers.
As stated previously, there is a lack of research on wholesalers although they are an important part of the supply chain (Gadde, 2014; Samli, 2007) . This is one of the first studies that examine shrinkage due to crime experienced by wholesalers. Our sample consists of 29 Eastern European and Central Asian countries as we expect that the crime rates in these countries would be more affected by the adverse effects of economic crisis.
We have reported four central empirical findings. First, our results indicate that a higher percentage of larger-sized wholesalers paid for security after the economic crisis when compared to the pre-crisis period. This result might be due to the financial strength of largersized wholesalers. That is, larger-sized wholesalers have the financial resources to strengthen their security although the environmental conditions do not warrant an urgency for it. Another significant result of this study was on the role of female ownership on security spending. Our results suggest that fewer wholesalers with the female owner(s) spent money on security after the crisis, while the same wasn't true for wholesalers with male owners. This result is interesting and further research is needed to undercover the reason behind this finding. Another area that had a significant difference in security spending before and after the economic crisis is the legal status of the wholesalers. The results show that fewer shareholding firms with shares traded privately and "other" types of wholesalers spent www.ieeca.org/journal money on security after the economic crisis, while more partnerships spent money on security after the crisis. These results might be due to the financial strength of different types of firms based on legal status. While partnerships might be able to diffuse the expense among their partners, privately traded firms might not. Privately traded firms are small businesses where the owners/managers make business and financial decisions based on their impact on their personal wealth, and they may have shorter expected life (Ang, 1992) . We do not have much information on the wholesalers categorized as "other," therefore we are not able to provide more conclusions on the reasons why fewer of them spent less money on security after the crisis.
Second, our results indicate that, overall, wholesalers spent less money on security as a percentage of their annual sales after the economic crisis. This result is not surprising as after an economic crisis less property crime is observed (Ivaschenko et al., 2012) . Moreover, previous research indicates increased risk awareness during an economic crisis (Blome & Schoenherr, 2011) . However, our results reveal that this result is driven by small-sized wholesalers, wholesalers that are not part of a larger firm, wholesalers that are organized as a sole proprietorship, and wholesalers without an internationally recognized certification. Once again, these characteristics imply wholesalers with limited financial resources. An interesting finding is that wholesalers categorized as "other" in terms of their legal status spent more money on security after the economic crisis.
More information on what constitutes the wholesalers to be categorized as "other" is needed to provide a more detailed conclusion.
Third, our results reveal that fewer wholesalers experienced losses due to crime after the economic crisis. This finding supports the prior research that suggests property crimes decrease after the crisis (Ivaschenko et al., 2012) . Our study provides detailed information on the characteristics of the firms that experienced fewer losses due to crime. Wholesalers that were mid-sized (20-29 employees), wholesalers that were not part of a larger firm, privately traded wholesalers, and wholesalers with no female owner experienced less property loss. Further research will be helpful in identifying the reasons behind this finding.
Finally, our findings indicate that, after the crisis passed, almost all types of wholesalers described the crime as less of an obstacle. During the crisis, the average wholesaler saw crime, theft, and disorder as a "Minor" to "Moderate" obstacle for the business. After the crisis passed, these issues were seen as almost no obstacle to the firms' operations.
This research has implications for the policymakers and firm managers by providing them the trends in crime and security spending for different wholesale groups based on their characteristics. This research also provides information on whether different wholesale groups are successful in adjusting their spending based on the "crime cycle," which closely relates to the "business cycle." The wholesalers that are found as "unsuccessful" in matching their spending to the actual crime level are advised to make the necessary changes in their policies.
